Long-term production of choline acetyltransferase in the CNS after transplantation of fibroblasts modified with a regulatable vector.
A rat fibroblast cell line was modified to contain the Drosophila choline acetyltransferase (ChAT) cDNA under the control of a tetracycline-regulated system. Several clonal lines were assessed in vitro and in vivo to establish the optimal clone for gene therapy experiments. The influence of in vitro cell density on ChAT expression was compared to biological activity detected after grafting to the rat brain. While each clone had different ChAT activity patterns, all clones had low activity immediately post-grafting which increased over time, reaching a plateau between 1 and 2 months which was maintained for at least 1 year. The clones expressed a high basal ChAT activity level in vitro that was repressed in a dose- and time-dependent manner with doxycycline (DOX) treatment. In the absence of DOX, high levels of ChAT activity were maintained for at least 2 months in vitro. DOX induced a rapid and strong (200-fold) suppression of ChAT activity within 48 h. A dose-response curve indicated that the fibroblasts were very sensitive to low concentrations of DOX (ED50 12 pg/ml). Removal of DOX led to a derepression of ChAT activity within 2 days. These cells will be useful for ex vivo gene therapy of the cholinergic system.